


Today ( July 16h
,
2020) :

• Recap State - space representation

and equilibrium points

• Linearization of non-linear

systems
#
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Equilibrium Points :
-

For systems with no inputs

little f- (NH)

sea:&;÷÷÷→Xe , :={ * extra -03
For systems with inputs
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For linear systems :
-

X. (E) = Axles t BUCH
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- If A is invertible

,
for

each input U
,
there is a

unique equilibrium point
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• If A is not invertible :
I
.
No equilibria exist

2
.

If Bu is in the

column space of A
,

there exist a continuum

of equilibria for that
particular input U .

*

First "

r
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scanning of U
in SVD of A form

orthonormal basis for the
column space of A

so Isolated equilibria for
linear systems can not

exist

* Fully characterize the equilibria
for linear systems At
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Linearization
So far we have seen

that linear Systems have
some nice properties

• Equilibria can be

fully characterized
• Analytic Solutions to

linear diferential equations
can be found

• easy - fo - characterize

stability properties
• easy to design
controllers for

Non - linear systems do not
share these properties in
general

AT It is very useful to

Form a linear approximation

of a non-linear system around points

of interest and analyze the
resultant linear System



Recall :
-

First - order taylor
approximation of a funntion f-(X)
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lilt ) - f- (Nts) , let XP be

a point we wish

to linearize around
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Now with inputs :
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,
UCH)

consider linearization (Xt, Ut)
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